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There have been vast improvements in our knowledge of youth sports-
related concussions over the past decade.

Sports are an important way for children to incorporate physical activity into
a healthy lifestyle and parents should not be afraid to allow their children to
play sports but it is imperative to make concussion prevention specifically
and athlete health and safety in general a priority.

To date the majority of federally funded concussion work has focused on
improving concussion diagnosis, improving management of concussed
athletes, and improving our understanding of the long term negative health
outcomes associated with concussion - all of which are important, but none
of which reflect primary prevention efforts. It is time to shift the focus to
primary prevention.

Effective concussion prevention efforts will need to be sport-specific,
targeted, evidence-based, and multi-faceted.

We do not currently have any national sports injury surveillance programs
capable of providing the information required to drive such prevention

efforts for athletes younger than high school aged.
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Chairman Murphy I am honored to testify on the important topic of youth
sports-related concussions before the Committee on Energy and Commerce’s
Subcommittee on Oversight and Investigations today. It is with pride that I
represent the Colorado School of Public Health as a constituent of the ranking
member of the committee, Congresswoman DeGette.

As the Director of The National High School Sports-Related Injury
Surveillance Study, more commonly (and more easily) referred to as High School
RIO, [ have spent my entire career attempting to improve young athletes’ health by
providing the evidence needed to make sports as safe as possible (see Appendix 1).

[ was asked to attend today’s hearing to share the current state of research in the
area of youth sports-related concussion. First I must note how much has improved
over the past decade. When I established High School RIO in 2005 concussions were
not yet resonating as a concern among parents of young athletes. Injured athletes
were frequently said to have had their “bell rung” or to have been “dinged” and
sports-related injuries, including concussions, were considered by most parents to
be unavoidable, “just part of the game,” or “the price you have to pay to play.” Much
has changed. Massive media attention, state level legislative efforts, and educational

efforts by numerous organizations occurred concurrently with, and in fact were at



times driven by, great advancements in our understanding of the rates and patterns

of concussion among high school athletes. I'll highlight a few advancements in our

knowledge using examples from my High School RIO dataset.
1) Ongoing surveillance efforts have demonstrated a rapid increase in
concussion rates over the past decade (see Appendix 2). Most believe this
increase reflects better diagnosis and capture of concussion injuries rather
than a true increase in the numbers of concussions. Encouragingly,
surveillance data from the past few years demonstrates concussion rates
have leveled off. However, continued surveillance is needed to monitor these
ongoing trends.
2) Concussion rates vary by sport, gender, and type of athletic activity (see
appendix 3). For example, first in terms of sport-specific differences, football
has the highest rates of concussion in both competition and practice with
other full contact sports (boys’ ice hockey and lacrosse) also among the four
sports with the highest rates. Many are surprised to learn girls’ soccer has
consistently had competition concussion rates as high as or higher than these
boys’ sports. However, practice is a different story. Cheerleading, which has
a low competition/performance concussion rate relative to other sports has
the second highest practice concussion rate. Conversely, boys’ ice hockey has
a low practice concussion rate relative to other sports. Second, in gender
comparable sports girls have significantly higher concussion rates than boys.
Finally, in nearly every sport, competition concussion rates are significantly

higher than practice concussion rates. Understanding such differences is



essential as it demonstrates that concussion prevention efforts can’t be “one
size fits all.” Rather effective, targeted prevention efforts must be evidence-
based and sport-specific.
3) Improvements have been made in management of concussed athletes (see
appendix 4). In 2007/08, over 30% of high school athletes diagnosed with a
concussion returned to play within a week of their injury which is premature
according to accepted return to play guidelines and, disturbingly, 8% were
allowed to return to play the day they were injured. Following massive
educational efforts by the National Federation of State High School Athletic
Associations (NFHS), the Centers for Disease Control and Prevention’s
National Center for Injury Prevention and Control, and others we have
observed very positive trends. Last academic year (2014/15) less than 10%
of high school athletes diagnosed with a concussion returned to play within a
week of their injury and less than 2% returned to play the day they were
injured. These are encouraging trends indications the parents, coaches, and
clinicians of young athletes are now all much more aware of the signs and
symptoms of concussion, the importance of removing an injured athlete from
play, and the need for an injured athlete to be kept out of play until released
to return by an appropriate health care advisor.
At this point I feel it is important to note that [ am not against sports, even
contact sports. [ don’t want parents to be afraid to allow their children to play
sports. We have an epidemic of obesity in our country and playing sports is a great

way for our youth to incorporate daily physical activity into a healthy lifestyle.



Despite our current concern over concussions, the negative effects of an inactive
lifestyle (e.g., diabetes, heart disease, etc.) are more concerning due to their
relatively high likelihood compared to the very small likelihood that any individual
child will sustain a serious sports-related injury resulting in life-long problems.
Additionally, while you may have difficulty envisioning this looking at the middle
aged, 4'11”, slightly overweight woman sitting before you, | was a three-sport
athlete at Centennial High School in Pueblo Colorado and as an undergraduate at
Colorado State University | began playing rugby, a sport I pursued for 13 years. I
learned about work ethic, teamwork, commitment, etc. from playing sports and
because of my time playing rugby I recognize the sense of accomplishment and
adrenalin rush one gets when you make a good tackle and [ appreciate the life
lessons embodied in picking yourself up and returning to play after being tackled. I
understand that the culture of full contact sports must be respected if we are to
make any progress toward concussion prevention. However the time has come and
past for the adults involved in youth sports - the parents, coaches, administrators,
educators, researchers, clinicians, policy makers, and regulators - to recognize that
keeping young athletes as safe as possible must be made a priority and will only be
effective if approached as a team effort.

With this in mind, [ want to extend particular thanks to this committee for
holding a hearing focused on prevention. When I was asked to present a
researcher’s view of the current state of concussion prevention I realized the
importance of briefly noting the differences between primary, secondary, and

tertiary prevention. Primary prevention is literally preventing a negative health



event, such as an illness or injury, from occurring in the first place while secondary
and tertiary prevention encompass minimizing the clinical impact and life long
effects of a negative health event after it occurs. This is pertinent to today’s hearing
because, to date the vast majority of federally funded concussion research has
focused on improving concussion diagnosis, improving concussion management,
and improving our understanding of the long-term effects of concussion (e.g., CTE).
While each are incredibly important endeavors, they are clearly associated with
secondary or tertiary prevention, having very little to nothing to do with primary
prevention. I believe we should be spending much more effort working to prevent
our young athletes from being injured in the first place.

To that end, [ was also quite pleased to learn that today’s hearing would be
focused on prevention efforts other than equipment. Simply stated, there is no such
thing as a perfect piece of protective equipment - for example, no helmet will ever
be able to prevent all concussions. Unfortunately aggressive marketing and our
tendency to look for quick and easy fixes has led far too many parents to put far too
much faith in the unsubstantiated concussion prevention claims of far too many
manufacturers. While it is important to ensure the effectiveness of protective
equipment is not oversold, it is even more important for us to realize that protective
equipment will always only be only one piece of the concussion prevention puzzle.
In public health we speak of the “three-legged stool of prevention” - the concept
that the most effective prevention efforts are multi-faceted. The three legs of the
prevention stool are engineering, education, and regulation. Our roadways are safer

today despite the ever-increasing density of motor vehicle traffic because we have



effectively combined engineering (e.g., air bags, anti-lock breaks, etc.), education
(drivers education classes, don’t text and drive advertising campaigns, etc.), and
regulation (speed limits, drunk driving laws, etc.). Effective sports-related
concussion prevention efforts will likewise require a multi-faceted approach. While
efforts to improve protective equipment is one “leg of the stool” this must be
accompanied by educational efforts (e.g., the National Federation of High School
Athletic Associations’ [NFHS] recent recommendations regarding limiting the
number of days a week football coaches incorporate full contact activities in practice
sessions, the Center for Disease Control and Prevention’s National Center for Injury
Control and Prevention’s “Heads Up” concussion toolkits for coaches, etc.) and
regulatory efforts (e.g., Pop Warner’s elimination of kick offs in their youngest age
groups, better enforcement of the existing soccer rules to reduce player-player
contact, etc.). These multi-faceted concussion prevention efforts must be evidence-
based and sport specific - the stool is only stable if all three legs are strong.
However, in order to develop evidence-based, sport specific interventions we
need better information. While evidence of the association between single or
repeated blows to the head sustained during sports activity and brain injury was
published in the medical literature as early as 1928, in its 2013 report on youth
sports related concussions the Institute of Medicine noted that “The National
Collegiate Athletic Association Injury Surveillance System and High School RIO™
(Reporting Information Online) data system are the only ongoing, comprehensive
sources of sports-related injury data, including data on concussions, in young

athletes.” As the IOM report pointed out there is no national data collection tool



capturing equivalent sports injury information on athletes younger than high school
age or high school aged children participating in sports outside of the school setting
(e.g., recreational leagues, summer leagues, travel teams, all-star tournaments,
summer camps, etc.). This literally means that no one is currently capable of
providing reliable data on concussion incidence, rates, or patterns among the many
millions of U.S. children younger than high school age or high school aged athletes
playing outside the school setting. This is simply unacceptable because the
importance of such information is undeniable and the knowledge, experienced
personnel, and technical/methodological resources to obtain such information
exists - the only thing which is lacking is adequate funding.

The NCAA and NFHS have provided a roadmap for all youth sports
organizations. Those two institutions made the commitment to improve athlete
health and safety by utilizing injury surveillance data in informed discussions
leading to evidence-based decisions. [ hope the work of this committee will
somehow result in some source of federal support for an equivalent surveillance
program for injuries sustained by our youngest athletes which could then be used
by the numerous sports governing bodies overseeing youth sports. If federal
funding is not a possibility, perhaps it is time to acknowledge that youth sports have
become big business and to demand that national governing organizations utilize
some of their profits to establish their own injury surveillance systems. Knowledge
is power - in this case the knowledge gained from surveillance data can power

efforts to keep young athletes safe and healthy.



Appendix 1: Peer-Reviewed Scientific Publications Reporting Data from The
National High School Sports-Related Injury Surveillance Study (High School
RIO™), Note: Concussion publications are bolded and student/trainee

authors are italicized.

Of the 71 scientific papers reporting findings from analysis of the High School RIO™
dataset that have been published to date or currently in print, 17 (24%) have

focused solely on concussions.
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Appendix 2: Concussion Rates Over Time Among Athletes Participating in the
Nine Popular U.S. High School Sports (Football, Boys’ and Girls’ Soccer, Girls’
Volleyball, Wrestling, Boys’ and Girls’ Basketball, Baseball, and Softball)
Which Have Been Under Continuous Surveillance Over the Past Decade, High

School RIO™ Study, 2005/06 through 2014/15
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Appendix 3: Concussion Rates Among U.S. High School Athletes Vary by Sport

and Type of Athletic Activity, High School RIO™ Study, 2014/15

Concussion Rates per 10,000 AEs: 2014/15

Sport Competition  Rank Practice Rank

Girls’ Soccer 20.7 2 2.1

Boys’ Ice Hockey 15.9 3 1.2

Boys’ Lacrosse 11.3 4 1.0 11
Girls’ Basketball 9.9 5 1.7

Boys’ Wrestling 9.1 6 2.1

Boys’ Soccer 8.9 7 0.9 12
Girls’ Lacrosse 7.7 8 1.3 8
Field Hockey 7.1 9 0.9 13
Girls’ Volleyball 49 10 1.9 5
Boys’ Basketball 3.4 11 1.1 10
Softball 3.0 12 15 7

Baseball 2.4 13 0.5 14
Cheerleading* 1.8 14 2.6 2

Colorado School of *Competition includes competition and performance

AE = Athletic Exposure with one athlete participating in one practice or competition

representing one athletic exposure.



Appendix 4: Improvement in U.S. High School Athletes’ Compliance with
Return to Play Guidelines Over Time, High School RIO™ Study, 2005/06

through 2014/15

Trends in Return to Play Time (RTP)

% of HS Student Athletes in Each Category of RTP by Year

<1 day 0.9

1-2 days 6.4 4.0 24 1.9 0.8 1.0
3-6 days 195 17.9 12.9 9.0 8.3 7.6
Season DQ 3.6 4.6 4.1 4.4 3.0 2.6 2.4
Career DQ 0.2 0.1 0.3 0.3 0.2 0.4 0.4 0.4

Season ended

Colorado School of Public Health

Note: column %’s do not sum to 100% because not all return to play categories
captured by High School RIO™ are displayed in this table. Rather, only those
categories indicating a failure to comply with return to play guidelines (i.e., <1 day,
1-2 days, and 3-6 days) or indicating concussions of particular concern or interest

(i.e., all others included in this table) are presented.



